In Myanmar, the Control of Smoking and Consumption of Tobacco Products Law (Tobacco Control Law; TCL), which covers the prohibition of sale of tobacco to minors and all forms of tobacco advertisement, was enacted in 2006. This study aimed to examine the awareness of the TCL among high school students. A cross-sectional study was conducted in November 2015. Participants were 1,339 high school students (554 boys and 785 girls) from two regions and two states of Myanmar. Data were collected using anonymous self-administered questionnaires and revealed that 78.0% of boys and 86.5% of girls responded the sale of tobacco products in or within 100 feet from school, and 83.4% of boys had ever seen someone selling tobacco products to minors. More than half of the students had ever seen minors selling or distributing tobacco products, and had knowledge about the TCL, while only 9.7% knew about the penalties. The adjusted odds ratio (95% confidence interval) of awareness of the TCL was 2.12 (1.35-3.31) for students who had ever received tobacco products free of charge, or seen/heard about their distribution free of charge, 1.86 (1.20-2.89) for current smokeless tobacco users, and 0.58 (0.43-0.77) for students who had ever seen someone selling tobacco products to minors. The majority of high school students did not know that the violation of the TCL could be punished with a fine and/or imprisonment. These findings suggest that awareness of the TCL was very low among high school students, highlighting that TCL enforcement and compliance, and tobacco-related health education programs are not satisfactory in Myanmar.
INTRODUCTION
Tobacco utilization is one of the major preventable causes of death and disability worldwide. Tobacco use kills more than seven million people each year, 1) having caused 100 million deaths in the 20th century. If the current trend continues, it may cause one billion deaths in the 21st century. In the next two decades, the annual death toll from tobacco use is expected to rise to over 8 million, with more than 80% of those deaths projected to occur in low and middle-income countries. The United Nations' Sustainable Development Goals of target number 3.4 is to reduce premature mortality from non-communicable diseases by one-third by 2030 through prevention and treatment.
2) However, monitoring tobacco use and prevention policies are an area neither sufficiently prioritized nor adequately funded by nations. Enforcing tobacco use regulations among minors and monitoring the prevalence of smoking among young adults is especially important, and there were several reports examining the contents of regulations and their effectiveness. [6] [7] [8] [9] [10] The percentage of smokers among students have also been reported in many countries. [11] [12] [13] [14] In Myanmar, the Global Youth Tobacco Survey (GYTS) 2016 found that 17.0% of boys and 1.5% of girls aged 13-15 years were smokers who were enrolled in 9-11th grade. 15) Among 400 medical students, 12.8% were smokers. 16) Smokeless tobacco use estimated by several surveys including the GYTS was 9.8% among school children aged 13-15 years and 20.8% among adults. 17) The TCL was enacted more than a decade ago. However, the tobacco control measures as well as law enforcement seem questionable. The present survey was conducted to evaluate the awareness and perception of high school students regarding the tobacco control legislation and examine the enforcement of and compliance with the TCL in Myanmar, highlighting the areas to be strengthened for effective law enforcement. The survey findings are expected to raise alarm over the stagnant tobacco control interventions in the country, which would be useful to encourage stakeholders to take the necessary actions to make the Myanmar population healthier. Moreover, we hope that the findings from this study will highlight the need for better tobacco control measures not only in Myanmar, but also in other countries.
MATERIALS AND METHODS

Study participants
Myanmar is formed of seven states, seven regions, and one union territory. In these, 3,511 high schools and 840,771 high school students were registered in 2015-2016. Firstly, two states (Shan and Mon) and two regions (Bago and Magway) were selected using simple random sampling with a drawing method. Subsequently, two high schools from each state/region were selected with the same method. One high school in Magway region could not participate in the study because of local religious affairs. Thus, this cross-sectional study was carried out in seven high schools using an anonymous self-administered questionnaire in November 2015. Participants were students in grades 10 and 11 who attended school on the day of the survey. The number of eligible participants at each school as well as the location and name of the high schools were not recorded. In total, 1,339 students (554 boys and 785 girls) participated in this study.
Study questionnaire
The study questionnaire was newly developed by the researchers through reviews of the TCL in Myanmar and past studies including the WHO GYTS. The questionnaire was pre-tested with 230 high school students at Gyobingauk Township, Bago Region, and the pre-test results were used to finalize the questionnaire. The self-administered questionnaire included 1) background information, 2) experience with tobacco products, 3) exposure to second-hand smoking, 4) perception of smoking and smokeless tobacco products, 5) sale of tobacco, 6) health warnings and information, and 7) tobacco advertisement, promotion, and sponsorship.
Statistical analysis
The collected data were analyzed using the Statistical Package for Social Science (SPSS) software program version 24.0 (IBM SPSS Inc.). Chi-square tests were used for hypothesis testing of categorical data. Multiple logistic regression analysis was performed to estimate the odds ratio (OR) and 95% confidence interval (CI) of TCL awareness. In total, 21 independent variables with two categories were used for the multiple analysis; 1) age (< 14 years and > 14 years), 2) sex, 3) grade, 4) current smoking status, 5) current smokeless tobacco use, 6) parents smoking status, 7) sibling smoking status, 8) passive smoking at home, 9) ever received health education, 10) availabilities of tobacco products in school or within 100 feet, 11) ever seen someone selling tobacco products to minors, 12) ever seen minors selling or distributing tobacco products, 13) ever seen someone selling single cigarettes or any package with less than 20 cigarettes, 14) ever seen about the tobacco advertisement signboards, 15) ever seen about the tobacco advertisement of drawing or painting, 16) ever seen about the tobacco advertisement of description in journals, magazines, newspapers and pamphlets, 17) ever seen about the tobacco advertisement of broadcasting, 18) ever heard about the tobacco advertisement of announcement at fairs and festivals, 19) ever seen or heard about the tobacco advertisement of sponsorship or support to sports, funfairs, exhibitions, or any social activities, 20) ever seen or heard about the distribution of tobacco products free of charge or as a present, and 21) ever received tobacco products free of charge or as a present. The independent variables were selected in a forward method, compulsory including "age", "sex", and "current smoker."
Ethical considerations
This . The aims of the study and questionnaire contents were explained to local educational steering committees and authorities, high school authorities, and teachers to obtain permission to conduct the survey at schools. After obtaining permission, the study objectives and questionnaire contents were explained to high school students before requesting them to complete the questionnaires. The dataset was anonymous from the first stage of data handling.
RESULTS
In total, 1,339 high school students (554 boys and 785 girls) from seven high schools completed questionnaires. Since school information was not included in the questionnaire, the data could not be analyzed according to school. The number of students who declined participating was also not recorded to prevent the comparison of participation rates between the schools. Table 1 shows the characteristics of participants according to gender. Of the 1,339 high school students, 81.4% of boys and 86.5% of girls were aged 15 years or younger at the time of the survey. Of all participants, 11.2% of boys and 1.0% of girls were current smokers, while 21.8% of boys and 0.8% of girls were current smokeless tobacco users. Among boys, 17.3% had experienced passive smoking at home, and 5.8% had fathers and 10.8% siblings who were current smokers.
Results regarding recognition of tobacco sales among high school students are shown in Table  2 . It was found that 78.0% of boys and 86.5% of girls recognized the sale of tobacco products in or within 100 feet from school, and 83.4 % of boys had ever seen someone selling tobacco products to minors. More than half (57.4% of boys and 56.3% of girls) had ever seen minors selling or distributing tobacco products, and 89.7% of boys and 86.2% of girls reported that they had ever seen someone selling single cigarettes or any package with less than 20 cigarettes. Table 3 presents the recognition of tobacco advertisement stratified by gender. In total, 75.8% of boys and 69.0% of girls had seen tobacco advertisements more than once a week. Furthermore, 12.6% of boys and 9.2% of girls reported noticing the drawings or paintings of tobacco advertisement on vehicles, walls, and boards. More than one-third of both boys and girls reported that they had ever seen or heard about tobacco advertisement sponsoring or supporting sports, funfairs, exhibitions, or social activities. Similarly, 35.9% of boys and 32.9% of girls had ever received tobacco products free of charge or as a present, or seen/heard about their distribution free of charge or as a present. Table 4 illustrates the knowledge about tobacco product regulations among the high school students. More than half of the boys (59.6%) and girls (55.7%) had ever heard about the TCL, while 89.0% of boys and 91.2% of girls did not know that violating this law could be punished with a fine and/or imprisonment. No students had ever heard about any actions taken or reporting upon any violation of this law. Table 5 shows the unadjusted OR (UOR) and adjusted OR (AOR) and 95% CI of answering "yes" to the question "Have you ever heard about the Control of Smoking and Consumption of Tobacco Products Law?". The UOR (95% CI) of a positive answer was 1.29 (1.03-1.60) for students older than 14 years, 1.79 (1.06-3.02) for current smokers, and 1.92 (1.29-2.87) for current smokeless tobacco users, while it was 0.70 (0.53-0.93) for students who had ever seen someone selling tobacco products to minors. Using a forward method, six significant questions other than age, gender, and current smoking were selected as shown in Table 5 . The AOR (95% CI) was higher than 2 for students who had ever seen drawings or paintings of tobacco advertisements (on vehicles, on walls, on boards, etc.), and for those who had received tobacco products free of charge or as a present, or seen/heard about their distribution free of charge or as a present. An AOR under 1 was found for those who had ever seen someone selling tobacco products to minors and those who had ever received health education. 
DISCUSSION
To the best of our knowledge, this was the first study to report on the tobacco control measures among high school students in Myanmar. The results revealed that students who had ever seen drawings or paintings of tobacco advertisements (on vehicles, walls, boards, etc.) and those who had ever received tobacco products free of charge or as a present or seen/heard about their distribution free of charge or as a present, were twice more likely to know about the TCL than those who had not. Current smokeless tobacco users were more likely to know about the law compared to non-users. Conversely, students who had ever seen someone selling tobacco products to minors, and those who had ever received health education related to tobacco were less likely to know about TCL.
In this study, more than two-thirds of high school students recognized the sale of tobacco products on or within 100 feet from their school premises, and 83.4% of boys had ever seen someone selling tobacco products to minors. Young people are very vulnerable and easy to persuade to start something new that seems to be fashionable to them, 17) and this kind of curiosity may lead them to try tobacco (both smoking and smokeless tobacco).
18) The tobacco smoking rate has been increasing among the Myanmar youth, especially among females, showing the highest smoking rate among countries in the Association of Southeast Asian Nations. 19, 20) This finding highlights the weak enforcement of the TCL despite having been enacted in 2006. 5) School authorities and parents need to take control of the situation, and local administrative officials must monitor sellers and take the necessary actions to ensure that they follow the law.
The present survey showed that current smokeless tobacco users were more likely to know about the law compared to non-users. Thus, awareness of the TCL might not prevent initiation of smoking and smokeless tobacco use. This finding was in line with a study with Palestine university students, which also reported that smokers had a better knowledge of anti-smoking laws. 20) More importantly, 89.0% of boys and 91.2% of girls in the present study did not know that the violation of the TCL could be punished with a fine and/or imprisonment. Moreover, no students in this study reported having ever heard about any actions taken or reporting upon any violation of the TCL. Notwithstanding, the enforcement of the law is one of the key elements to prevent the initiation of smoking and smokeless tobacco use among young people. [6] [7] [8] 18) Tobacco control is the most important measure to reduce mortality from non-communicable diseases. [21] [22] [23] However, tobacco advertisements are presented to the population in many ways, as these are not well controlled in Myanmar. 19) In our study, 75.8% of boys and 69.0% of girls in high schools had seen tobacco advertisements more than once a week. Exposure to media advertisement was associated with smoking among girls in Botswana. 24) Tobacco advertisement activities have continued using different forms and channels in Myanmar, which may lead to smoking initiation among young people.
The students who had ever seen drawings or paintings of tobacco advertisement (on vehicles, walls, boards, etc.) and those who had ever received tobacco products free of charge or as a present or seen/heard about their distribution free of charge or as a present were twice more likely to be aware of the TCL. A study in the United States reported that youth curiosity was related to different forms of tobacco advertising. 25) It was also shown in the present study that knowing about the TCL was not sufficient to prevent smoking initiation, as students could still be exposed to tobacco advertisements through different channels. A Chinese study revealed that middle school students had positive attitudes towards tobacco use, exposure to tobacco advertisement, and promotion programs. 26) Myanmar policy makers need to consider the current tobacco advertisement forms in Myanmar and prevent them from awakening students' curiosity towards tobacco and smokeless tobacco products, which can lead to the initiation of smoking and smokeless tobacco use.
Tobacco industries seek loopholes in the tobacco control measures, especially in developing countries like Myanmar. Students and children can afford to buy cigarettes because they are sold singly or in a package containing less than 20 across the whole country. In total, 89.7% of boys and 86.2% of girls reported having ever seen someone selling single cigarettes or any package with less than 20 cigarettes, although Myanmar TCL specifically prohibits this. 5) Most tobacco companies distribute tobacco products and personal goods with the tobacco label free of charge or as a present, and some use brand stretching. Our findings showed that 35.9% of boys and 32.9% of girls had ever received personal goods with the label of tobacco products free of charge or as a present or had seen/heard about this happening. This exposure to tobacco brand names may increase students' curiosity towards tobacco and smokeless tobacco products. Myanmar government needs to reconsider and improve the current tobacco promotion and marketing restrictions in Myanmar.
Another interesting finding in our study was that students who had ever received health education related to tobacco were less likely to be aware of the TCL. This may be because tobacco-related health education focuses on adverse health outcomes of tobacco use. Future tobacco-related health education programs should cover the TCL and its enforcement in order to enhance the awareness of students.
There are some limitations to this study. Firstly, although a relatively large number of participants were randomly sampled, the participation rate was not measured. Since the schools wanted to avoid being linked with the results of survey, school names were not collected. The second limitation concerns the use of self-administered questionnaire, although self-reported measures are commonly used.
CONCLUSION
Awareness of the TCL was very low among high school students in Myanmar. In addition, the majority of high school students did not know that violations of this law could be punished with a fine and/or imprisonment. Furthermore, no students in this study reported having ever heard about any actions taken or reporting upon any violation of the TCL, highlighting that just knowledge and awareness of the law might not prevent initiation of smoking and smokeless tobacco use. This study indicated that TCL enforcement and compliance, as well as tobacco-related health education programs, are not satisfactory in Myanmar. Urgent legal measures must be considered as priority tasks to reduce smoking and smokeless tobacco use among youth.
